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An infected pseudoaneurysm of the right common femoral artery in a 69-year-old patient receiving methotrexate therapy
was confirmed to have been caused by Mycobacterium tuberculosis. After surgical excision of the aneurysm and
revascularization using femoral vein, cutaneous manifestations of M tuberculosis infection in the foot complicated the
course. We hypothesized that methotrexate may have triggered the reactivation of dormant tuberculosis in this patient.
Because extrapulmonary tuberculous pseudoaneurysms are clinically similar to other types of infected pseudoaneurysm,
M tuberculosis infection should always be suspected during the initial diagnosis. We propose that mycobacterial cultures
should be routine when initial cultures and Gram stain are negative. ( J Vasc Surg 2006;44:654-7.)Tuberculosis is the second leading infectious cause of
death worldwide and is directly responsible for 7% of all
deaths worldwide.1 Sometimes, as in individuals infected
with the human immunodeficiency virus, cases reflect re-
cently acquired tuberculosis; more often, however, the
occurrence of TB is due to reactivation of the disease.
Unless cases of TB are treated adequately, patients may
harbor small numbers of dormant but viable tubercle bacilli
that may be reactivated many decades after the initial infec-
tion, often during discrete insults to the host defenses (eg,
during steroid therapy or neoplastic disease). It is estimated
that 7% of the population of the United States has been
infected with TB, and that reactivation can occur in up to
10% of these individuals.1 We present a patient with an
infected pseudoaneurysm of the right common femoral
artery. The patient, who was takingmethotrexate, had been
treated for TB about 50 years earlier, and the confirmed
cause of the infection was Mycobacterium tuberculosis.
CASE REPORT
A 69-year-old man presented at the emergency department
with a 2-day history of severe right inguinal pain. There was no
reported fever or history of trauma. The patient had a history of
rheumatoid arthritis and had been treated for pulmonary tubercu-
losis (TB) at the age of 18 years. Three years before admission, the
patient underwent total left knee joint replacement surgery for
severe joint destruction caused by septic arthritis that had devel-
oped after surgical excision of a Baker’s cyst. Long-term antibiotic
therapy and surgical revision were subsequently required for per-
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654sistent Staphylococcus aureus infection. At the time of admission for
inguinal pain, the patient had no signs of active prosthetic infection
and was no longer taking antibiotics. His medications included
oral methotrexate (15 mg/week), which he had been taking for 2
years to treat rheumatoid arthritis.
Upon examination, the patient was afebrile and palpation
revealed a tender, pulsatile mass in the right inguinal area. Distal
pulses were present. Leukocytosis was absent, but the serum level
of protein C (91.3 mg/L) and the erythrocyte sedimentation rate
(32 mm/h) were elevated.
Duplex imaging revealed a 2.0  2.5-cm dilatation of the right
common femoral artery with a posterior communication to a heter-
ogeneous saccular pseudoaneurysm that measured 3.0 2.2 4.0
cm. A tentative clinical diagnosis of an infected pseudoaneurysm
was made, with the knee prosthesis as the most likely source of the
seeding bacteria. Angiography was consistent with a contained
ruptured pseudoaneurysm of the right common femoral artery
(Fig 1). No other aneurysm was detected elsewhere in the arterial
tree. Cardiac echography was negative for endocarditis. A thoracic
computed tomography scan revealed a right calcified fibrothorax,
with no evidence of an active foci of pulmonary TB.
The patient underwent surgery, which revealed a 2-cm-long
fusiform common femoral artery aneurysm with a posterior wall
perforation that led to the contained pseudoaneurysm. The extent
of inflammation did not preclude in situ arterial reconstruction.
After complete excision of the involved segment and debridement
of surrounding cellulitic tissue, continuity was re-established via a
reversed femoral vein harvested from the middle third of the
ipsilateral thigh. The vein graft was covered by a rotated sartorius
muscle. Postoperative recovery was uneventful, and within 4 days
the patient was discharged to his home under ambulatory care and
received vancomycin intravenously.
Gram stains of tissue samples harvested from the arterial wall
revealed few neutrophiles, but there were no bacteria. Ziehl-
Neelsen and auramine stains were negative. Mycobacterial cultures
on Löwenstein-Jensen medium were performed on the intraaneu-
rysmal thrombi, as dictated by routine protocol for surgical room
specimens, with negative initial cultures and Gram stains. The
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liquid medium.
The patient was readmitted, but an extensive workup for
active M tuberculosis was negative. Triple antimycobacterial che-
motherapy with isoniazid, rifampin, and pyrazinamide was initi-
ated, and the methotrexate treatment was discontinued. Micro-
scopic examination of the resected portion of the aneurysm was
reviewed and showed nonspecific inflammatory reaction. No case-
ating granulomas were found, and staining for acid-fast bacilli was
negative.
Two weeks after the operation, an erythematous nodular
lesion on the dorsum of the right first toe developed that was
suggestive of a metastatic abscess. The abscess was drained, and no
acid-fast bacilli were isolated from the culture. Ziehl-Neelsen and
auramine stains were negative, but polymerase chain reaction
(PCR) revealed the presence of M tuberculosis DNA, which con-
firmed the diagnosis of a tuberculous abscess.
Transient erythema nodosum of the right leg later developed
and persisted for approximately 3 weeks. After 6 months of treat-
ment, a slightly erythematous, nonfluctuant nodular lesion had
developed on the plantar surface of the right foot. Application of
pressure to the plantar surface resulted in the release of friable
yellow tissue that was typical of lupus vulgaris (Fig 2). Tissue
Fig 1. Angiogram demonstrates a contained ruptured pseudoan-
eurysm of the right common femoral artery.cultures and PCR were negative for M tuberculosis. Histologicexamination of biopsy specimens revealed epithelioid cell tubercles
that were surrounded by dense lymphocytic infiltration without
caseation, compatible with lupus vulgaris (Fig 3).
After 11 months of followup, all cutaneous lesions were
healed. The patient was treated for a total of 12 months and is
completely asymptomatic 18 months after surgery.
DISCUSSION
Extrapulmonary tuberculosis constitutes about 15% to
20% of all cases of tuberculosis in immunocompetent pa-
tients.2 However, it is interesting to note that reactivation
of TB owing to iatrogenic immunosuppression develops in
extrapulmonary sites in 50% of reported cases.3 The
diagnosis of extrapulmonary TB is difficult to establish
because clinical presentation is so variable, staining of sur-
gical specimens for acid-fast is often negative, and caseating
Fig 2. Early lesion of lupus vulgaris is characterized by a small,
soft and friable papule covered by a scale.
Fig 3. Photomicrograph of the skin biopsy specimen shows epi-
thelioid cell tubercles (large arrow) surrounded by dense lympho-
cytic infiltration (small arrow) (hematoxylin and eosin stain; 200
original magnification).granuloma not always present.
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the routine screening of cultures of all infected surgical
room specimens forM tuberculosiswhen initial cultures and
Gram stain are negative. This is not the case in most
microbiology laboratories. Routine mycobacterial culture
of surgical specimen has been recommended solely for
spinal bone specimens.4 The number of reported cases of
TB therefore probably represents only a fraction of the total
number.
Because most species of mycobacterium grow slowly, 4
to 8 weeks may be required before growth of these bacteria
will be detected in a diagnostic specimen. Tests based on
the amplification of mycobacterial nucleic acids, such as
PCR, can facilitate rapid confirmation of the presence ofM.
tuberculosis.5 PCR amplification requires less than 6 hours,
and has a high specificity (93% to 100%) but a lower
sensitivity (66% to 87%) that varies, depending on the
technique used and the nature of the specimen.
Tubercular aneurysms classically exhibit a predilection
for aortic and innominate arteries, mostly because of con-
tiguous spread from seats of pulmonary infection.6,7 Less
frequently, M tuberculosis bacilli may be seeded hematog-
enously in extrathoracic arteries such as the abdominal
aorta and the femoral artery. In such cases, additional active
sites of infection are frequently present.8 Unlike most re-
ported cases, no extrapulmonary focus of active tuberculo-
sis was diagnosed in our patient.
Management of a tubercular aneurysm necessitates
both a medical and surgical approach.9 In our patient,
inflammation was not extensive at the time of surgery and
in situ replacement with the femoral vein was selected as the
most appropriate course of action. A review of the English-
language literature revealed only nine other surgically
treated femoral tubercular pseudoaneurysms.10-18 Revas-
cularization using the femoral vein after excision of an
infected femoral artery pseudoaneurysm has been described
previously,19 but to our knowledge, ours is the first such
case that involved a tuberculous pseudoaneurysm.
Transient erythema nodosum, a metastatic abscess
on the first toe, and lupus vulgaris developed in the
patient postoperatively. Cutaneous TB is rare and is
found in 1.5% of all cases of extrapulmonary TB.20 The
classification of cutaneous TB is controversial but usually
takes into account the route of infection and the state of
host immunity. In cases of hematogenous spread in patients
who are not severely immunocompromised, lupus vulgaris
is the clinical form that is seen most often.21 Establishing a
positive diagnosis of cutaneous TB can be difficult, because
the clinical picture is highly variable and biopsy specimens
often contain very few microorganisms (paucibacillary
cases). In such cases, PCR-based techniques can prove
useful,22 but as mentioned, are limited by their low sensi-
tivity.
We hypothesize that methotrexate played an important
role in the clinical course of TB in our patient. At the time
of admission, the patient was afebrile and aside from ingui-
nal pain, appeared healthy. This atypical presentation was
most likely a consequence of the methotrexate therapy.Immunosuppressive agents (especially corticosteroids) may
dull the initial warning signs of disease, such as leukocytosis
and fever.23 Moreover, methotrexate may have triggered
the reactivation of dormantM tuberculosis. In patients with
rheumatoid arthritis, such reactivation has been associated
with treatment with tumor necrosis factor antagonists (par-
ticularly infliximab) and corticosteroids.24,25
More recently, reports have also suggested that meth-
otrexate plays an important role in the pathogenesis of
reactivation of TB, even in the absence of combination
corticosteroid therapy.26-28 Binymin et al, for example,
reported the case of a 58-year-old woman in whom low-
dose methotrexate therapy reactivated spinal tuberculo-
sis.27 As in our patient, she was not taking corticosteroids.
To our knowledge, ours is the first reported case of TB
arteritis associated with low-dose methotrexate therapy
alone.
Mycobacterial cultures were not performed at the hos-
pital where the patient underwent treatment for his recur-
rent knee infections; therefore, TB cannot be eliminated as
the etiologic agent of his knee joint destruction. A review of
histologic bone sections revealed nonspecific inflammatory
changes and were therefore nondiagnostic.
CONCLUSION
Extrathoracic tuberculous pseudoaneurysms are a rare
but probably underdiagnosed clinical entity. Because clin-
ical presentation, intraoperative, and histologic findings are
often nonspecific, TB should always be added to the differ-
ential diagnosis, especially in immunocompromised pa-
tients. We propose that mycobacterial cultures should be
routine when initial cultures and Grams stain are negative.
REFERENCES
1. Simon HB. Infections due toMycobacteria. In: Dale DC, editor. Scien-
tific American medicine. 2003 ed. New York: Web MD Professional
Publishing; 2003. p. 1655-62.
2. Sharma SK, Mohan A. Extrapulmonary tuberculosis. Indian J Med Res
2004;120:316-53.
3. Golden MP, Vikram HR. Extrapulmonary tuberculosis: an overview.
Am Fam Physician 2005;72:1761-8.
4. Lew DP, Waldvogel FA. Osteomyelitis. Lancet 2004;364:369-79.
5. Chakravorty S, Sen MK, Tyagi JS. Diagnosis of extrapulmonary tuber-
culosis by smear, culture, and PCR using universal sample processing
technology. J Clin Microbiol 2005;43:4357-62.
6. Choudhary SK, Bhan A, Talwar S, Goyal M, Sharma S, Venugopal P.
Tubercular pseudoaneurysms of aorta. Ann Thorac Surg 2001;72:
1239-44.
7. Long R, Guzman R, Greenberg H, Safneck J, Hershfield E. Tubercu-
lous mycotic aneurysm of the aorta: review of published medical and
surgical experience. Chest 1999;115:522-31.
8. Ringswald M, Roy TM. Synchronous mycotic aneurysms secondary to
tuberculosis. J Ky Med Assoc 1989;87:320-4.
9. Silbergleit A, Arbulu A. Tuberculous mycotic aneurysms. Chest 1999;
116:1142.
10. Brockman EP. Aneurysm of the femiral artery in a patient with Pott’s
disease of the spine. Br J Surg 1926;14:669-71.
11. Baumgarten EC, Cantor MO. Tuberculous mesarteritis with aneurysm
of the femoral artery. JAMA 1933;100:1918-20.
12. Smith G, Hutchison HE. Lymph node infection and aneurysm forma-
tion. Surg Gynecol Obstet 1957;104:722-6.
13. Jepson RP, Meadows R. Tuberculous arteritis presenting as a popliteal
aneurysm. Aust N Z J Surg 1962;32:157-9.
JOURNAL OF VASCULAR SURGERY
Volume 44, Number 3 Leccese et al 65714. Volini FI, Olfield RC, Thompson JR, Kent G. Tuberculosis of the aorta.
JAMA 1962;181:78-83.
15. Mulmed LN, Williams DN, Chopek MW, Nicoloff DN. Femoral tu-
berculous arteritis. Minn Med 1980;63:271-6.
16. Kao CL, Chang JP, Chang CH. Tuberculous pseudoaneurysm of the
femoral artery: a case report. J Vasc Surg 1999;30:561-4.
17. Bornet P, Pujade B, Lacaine F, Bazelly B, Paquet JC, Roland J, et al.
Tuberculous aneurysm of the femoral artery: a complication of bacille
Calmette-Guerin vaccine immunotherapy—a case report. J Vasc Surg
1989;10:688-92.
18. Lagattolla NR, Baghai M, Biswas S, Redington AE, Downie AC,
Miburn HJ, et al. Tuberculous false aneurysm of the femoral artery
managed by endoluminal stent graft insertion. Eur J Vasc Endovasc
Surg 2000;19:440-2.
19. Bell CL, Ali AT, Brawley JG, D’Addio VJ, Modrall JG, Valentine RJ,
et al. Arterial reconstruction of infected femoral artery pseudoaneu-
rysms using superficial femoral-popliteal vein. J Am Coll Surg 2005;
200:831-6.
20. Kumar B, Muralidhar S. Cutaneous tuberculosis: a twenty-year pro-
spective study. Int J Tuberc Lung Dis 1999;3:494-500.
21. Hay RJ. Cutaneous infection with Mycobacterium tuberculosis: how
has this altered with the changing epidemiology of tuberculosis? Curr
Opin Infect Dis 2005;18:93-5.22. Baylan O, Arca E, Ozcan A, Kisa O, Albay A, Doganci L. Polymerase
chain reaction based detection of Mycobacterium tuberculosis complex
in lupus vulgaris: a case report. Int J Tuberc Lung Dis 2004;8:1147-50.
23. Cisneros JR, Murray KM. Corticosteroids in tuberculosis. Ann Phar-
macother 1996;30:1298-303.
24. Kim HA, Yoo CD, Baek HJ, Lee EB, Ahn C, Han JS, et al. Mycobac-
terium tuberculosis infection in a corticosteroid-treated rheumatic dis-
ease patient population. Clin Exp Rheumatol 1998;16:9-13.
25. Askling J, Fored CM, Brandt L, Baecklund E, Bertilsson L, Coster L,
et al. Risk and case characteristics of tuberculosis in rheumatoid arthritis
associated with tumor necrosis factor antagonists in Sweden. Arthritis
Rheum 2005;52:1986-992.
26. Lamb SR. Methotrexate and reactivation tuberculosis. J Am Acad
Dermatol 2004;51(3):481-2.
27. Binymin K, Cooper RG. Late reactivation of spinal tuberculosis by
low-dose methotrexate therapy in a patient with rheumatoid arthritis.
Rheumatology (Oxford) 2001;40:341-42.
28. di Girolamo C, Pappone N, Melillo E, Rengo C, Giuliano F, Melillo G.
Cavitary lung tuberculosis in a rheumatoid arthritis patient treated with
low-dose methotrexate and steroid pulse therapy. Br J Rheumatol
1998;37:1136-7.Submitted Mar 1, 2006; accepted May 15, 2006.
